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The objective of specialist training in infectious diseases is to
produce physicians who have a high level of competence in
diagnosis, management and follow-up of patients with com-
munity- and hospital-acquired infections, imported diseases,
and impaired host defense and infections, including HIV
infections. The infectious disease specialist should also be
trained in hospital infection control, and vaccination and
immunization procedures, and should be competent to con-
tribute to the training of physicians in the earlier stages of
infectious disease training. He or she should be familiar with
administrative duties relevant to consultant practice, have
demonstrated ability in clinical and/or laboratory research,
and be aware of the importance of continuing medical educa-
tion.
N A T I O N A L A U T H O R I T I E S A N D SP E C I A L I S T
C O M MI TT E E
In Norway, the national authorities (Ministry of Health in
collaboration with the Norwegian Medical Association) are
responsible for: (1) selecting and approving training institu-
tions; (2) setting up a program for quality assurance of training
and of teachers and training institutions; (3) implementing a
system of quali¢cation of medical specialists in accordance
with national rules; (4) developing a manpower planning pol-
icy which aims at balancing demand and training for medical
specialists; and (5) keeping a register of medical specialists
[1,2].Within each speciality, practical matters are handled by a
committee of four or ¢ve specialists and a trainee appointed by
the national authorities. These specialist committees are the
competent and advisory bodies to the national authorities
regarding training and continuing education in their particu-
lar speciality and submit their recommendations to the autho-
rities for approval and coordination with the interests of other
specialities and the profession as awhole.
The task of the specialist committee in infectious diseases
is to consider all aspects of training and continuing education
in this speciality, including:
1. rules of specialist training, including duration, obligatory
courses, and examinations
2. capacity of training according to the demand for specia-
lists
3. contents and quality of training at the institutions, includ-
ing education and training programs, research facilities, super-
vision, and attitude of trainees towards patients and
coworkers
4. procedures for entrance to training
5. recommendations of specialist applications and training
institutions
I N F E C T I O U S D I S E A S E S T R A I N I N G
The training in infectious diseases, tropical medicine
included, takes place at six university hospitals, the total num-
ber of beds in each hospital ranging from 650 to 1150. The
training institutions in collaborationwith national authorities
select and appoint trainees in open competition and on an
equal opportunity basis. Following graduation from medical
school and 112 year of internship (6months of internal medi-
cine, 6months of surgery, 6months of general practice), spe-
cialist training can start.
Duration and structure of training
In the infectious disease speciality, a minimum of 6^9 years
of postgraduate training is required, of which at least a mini-
mum of 6 years must be in internal medicine ( c`ommon
trunk'), including the following subspecialities: cardiology,
endocrinology, gastroenterology, geriatrics, hematology,
infectious diseases, nephrology, and respiratory diseases (Fig-
ure 1).This ful¢lls the criteria for a specialist in internal medi-
cine. A minimum of 3 years' training is required in infectious
diseases, including 1year of clinical microbiology and immu-
nology. Up to 3 years of training in internal medicine may be
substituted by training in infectious diseases, reducing the
training for the infectious diseases speciality from 9 to 6 years.
Included in the training program are 150-h specialist courses,
of which the following are obligatory: tropical diseases, para-
sitology, antimicrobial agents, immunotherapy and vaccina-
tion, and hospital infection control. The trainee has to pass a
practical and theoretical examination in tropical medicine.
Many trainees attend a 3^6-month training course in tropical
medicine at one of the internationally recognized centers,
e.g. London School of Hygiene and Tropical Medicine or
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Liverpool School of Tropical Medicine, and several spend a
year or more at a training center in a tropical country. A
1-week course in hospital administration, including national
health regulations and laws, is also required. A training log-
bookmust be kept. A system of quality control and assessment
of training (visits, annual reports, monitoring of log-book,
etc.) is implemented and the capacity of training versus
demands of specialists is evaluated.
Training program
During the clinical part of the training, the trainee has respon-
sibility for patients in a ward as well as for outpatients and
patients in other departments/units, particularly the intensive
care unit. During his training in infectious diseases as well as
in internal medicine, the trainee is on duty (day and night)
about every tenth day, receiving emergency patients admitted
to the department of internal medicine, including the division
of infectious diseases. The training program includes diagno-
sis, management and follow-up of patients with all kinds of
infections, including community- and hospital-acquired
infections, imported diseases, and infections in immunocom-
promised patients, particularly neutropenic patients and
patients with HIV infections. Management of patients in the
intensive care unit together with an infectious diseases specia-
list is essential in the training program. The same holds for
management of patients who have hematologic malignancies
and infections.Time spent in the intensive care unit and in the
division of hematology together with training in an isolation
ward should provide experience in the prevention and man-
agement of nosocomial infections. Included in the training
program are 4 h of scienti¢c conferences/lectures per week.
One year of training in a department of clinical microbiol-
ogy and immunology is essential and should enable the trainee
to use the laboratory in an appropriate way and to interpret
laboratory data. During this year, the trainee should also
develop expertise in providing advice on antimicrobial che-
motherapy to clinicians in other disciplines. Supervised invol-
vement in research is strongly encouraged. Close
collaboration with the clinical microbiology and immunol-
ogy laboratory is amust for the trainee as well as for the specia-
list in infectious diseases.
Training at the outpatient clinic together with obligatory
courses in immunotherapy and vaccination and hospital infec-
tion control should enable the trainee to become familiar with
the principles and practicalities of immunization and vaccina-
tion, and the investigation and control of hospital infections as
well as noti¢able diseases.
Supervised involvement in research is strongly encouraged,
particularly research combining microbiology/immunology
and clinical infectious diseases.The achievement of one or two
publications in national or international journals during the
training program is common.The trainee should regularly be
involved in undergraduate as well as postgraduate teaching
and should be aware of the importance of involvement in con-
tinuing medical education and utilization of resources for this
purpose.
Practical knowledge of common procedures is vital. These
procedures include: (1) puncture of joints, pleura, urinary
bladder (suprapubic bladder aspiration), spinal canal, bones,
liver, trachea (transtracheal aspiration), abscesses, etc. in order
to obtain materials for microbiological and pathologic exami-
nations; (2) incision and/or drainage of abscesses, empyema,
and ascitic and joint £uid; (3) microscopic examinations of
blood, bone marrow and microbiological specimens, includ-
ing feces and rectal biopsies to diagnose bacterial, fungal and
protozoal infections; (4) proctoscopy with biopsy and sigmoi-
doscopy; and (5) insertion of central intravenous lines. Practi-
cal knowledge of transport and culture media and common
microscopy and culturing techniques is also essential.
Training institutions
The training institutions must be of a su¤cient size to o¡er
the trainee a full range of experience in infectious diseases. In
Figure 1 Schematic presentation of the speciality of internal
medicine and subspecialities.
ãáñSolberg Training for the infectious diseases speciality in Norway
= 2000 Copyright by the European Society of Clinical Microbiology and Infectious Diseases, CMI, 6, 428±431
the six Norwegian training institutions, the number of beds
in the departments of internal medicine ranges from 100 to
240 and in the divisions of infectious diseases from 20 to 40,
including beds for infectious diseases patients in the intensive
care units. The number of specialists in each division ranges
from two to 12, the number of inpatients from 900 to 1900,
and the number of outpatients from 700 to 6500. In addition,
a large number of infectious diseases patients are seen in other
departments/divisions (e.g. surgery and oncology). Consulta-
tions are frequent from other hospitals (county or local hospi-
tals) and from general practitioners in the region concerning
complicated infectious diseases patients and advice on antimi-
crobial therapy.There is close collaboration between the divi-
sion of infectious diseases and the other divisions in the
department of internal medicine, the intensive care unit and
the departments of clinical microbiology and immunology,
radiology and surgery.The infectious diseases physicians are in
charge of the infectious diseases patients admitted to the inten-
sive care unit. Single-organ-failure patients, e.g. patients
demanding assisted ventilation, are managed at most of the
divisions of infectious diseases, while patients with multior-
gan failure are admitted to an intensive care unit.
The training institutions have an internal system of quality
assurance, including mortality conferences and reporting of
accidents according to a structured procedure. All institutions
have quality control such as infection control and therapeutics
committees.Visits to the training institutions by the specialist
committee are conducted in a regular and structuredmanner.
The trainee is given ample time and opportunity for practi-
cal and theoretical study and research. Access to the national
and international professional literature is provided, as well as
space and equipment for practical training in laboratory tech-
niques.
Each year the chairman of the department of internal medi-
cine, the head of the division of infectious diseases and the
chief of training provide the specialist committee with a com-
pleted questionnaire, including a description of the depart-
ment and the division (number of beds, patient admissions,
outpatients, etc.), medical personnel, training committee,
education and training programs and research activities.
Teachers
The teachers and sta¡ of the training institutions must have
expertise covering a broad range of infectious diseases practice.
The chief of training should have been practicing in infectious
diseases for at least 5 years after specialist accreditation and
should have completed a speci¢c training program. The tea-
cher should work out a training program for the trainee in
accordance with the trainee's quali¢cations, the opportunities
available in the institution, and the national rules re£ecting the
recommendations of the European Board. There should be at
least twice as many quali¢ed infectious diseases physicians in
the teaching sta¡ as trainees.
Trainees
To build up their experience, the trainee should be involved
in the full management of an adequate number of inpatients
and outpatients and perform enough practical procedures of
su¤cient diversity.The specialist committee recommends 300
new inpatients and 300 outpatients annually. At any one time,
the average number of inpatients under the trainee's supervi-
sion should ideally be about10.
The trainee should have su¤cient linguistic ability to com-
municate with patients and other sta¡ involved in patient
management, study international literature, and communicate
with foreign colleagues. A log-book is kept with details con-
cerning experience gained; the book is signed by the supervi-
sor.
V I S IT S T O T R A IN I N G I N ST IT U T IO N S
Visits to the training institutions by the specialist committee
form an important feedback instrument in quality improve-
ment and, as in other European countries [3,4], is often
coupled with certi¢cation or recerti¢cation of trainers and
institutions.The purpose of these visits is to compare the level
of training with the criteria that are adopted by the national
professional authorities. The initiative for the visits is most
often taken by the specialist committee in collaboration with
the national authorities but sometimes by the training institu-
tion itself (particularly in the case of a new certi¢cation or
reapplication after loss of certi¢cation). The members of the
specialist committee are the visitors.
The chairman of the specialist committee consults with
the chairman of the department of internal medicine and the
head of the division of infectious diseases to select a date for
the visit and make practical arrangements. Prior to the visit, a
questionnaire must be completed by a representative of the
trainees. This questionnaire contains information about per-
sonnel at the training institution, time in training, clinical
experience, facilities for trainees, division of tasks, working
hours, extent of tutor-structured training and relationship
between formal and opportunistic training. A copyof the cur-
rent training program, the reports of previous visits and the
last annual report of the training institution should be in the
hands of the visitors at least 2 weeks before the date of the
actual visit.
During the actual visit, the visitors should see themain hos-
pital, the training institution, and the specialists with whom
the trainees work. All specialists and trainees are interviewed
privately. The visitors should also have an interview with a
representative of the board of directors of the hospital. To
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formulate its conclusions and recommendations, the specialist
committee should allow for a concluding private session. A
checklist should be used by the visitors for collection of data.
This list includes general information about the hospital and
training institution, such as number of employees, inpatients
and outpatients, laboratory services, collaboration with
departments of clinical microbiology and immunology, radi-
ology and rehabilitation, treatment of intensive care patients,
postgraduate facilities, research activity, library and computer
facilities, medical records, and interviews.
The visiting committee should formulate its conclusions,
conditions and recommendations in a fully agreed report.The
training institution should be granted inspection of the draft
of the report to correct any factual errors. The ¢nal report,
together with the training program and the questionnaire
completed by the training institution, should be submitted to
the national professional authority at the earliest opportunity
and de¢nitely within amonth.The report should be signed by
the chairman of the visiting committee. Copies of the report
are also sent to the chairman of the department of internal
medicine, the head of the division of infectious diseases and
the chief of training. It is important that interviews with trai-
nees remain absolutely con¢dential and are kept by the
national professional authority.
The visitation report should answer the following questions
[3]:
1. Basic data concerning chief of training, teaching sta¡ and
trainees: Is the teaching sta¡ su¤ciently large and quali¢ed for
adequate supervision of the training and is this actually
achieved?
2. Basic data concerning the training institution: Does the
training institution o¡er adequate facilities for training?
3. Clinical activities: Is the volume and variation of the clini-
cal work su¤cient for a complete specialist training program?
Is the clinical work well organized and systematic? Does the
training institution o¡er a favorable educational environ-
ment? Is the number of trainees appropriate for the structure
and facilities of the training institution? Does the training
institution o¡er satisfactory theoretical education?
4. Research activities: Does the training institution o¡er trai-
nees research opportunities?
5. Information from trainees.
6ÿ8. Recommendations, conclusions, identity of the mem-
bers of the visiting committee.
In its report, the visiting committee gives its advice to the
national authority. This body has the ¢nal responsibility and
makes its decision according to national rules in the ¢eld of
certi¢cation and recerti¢cation. The national authority pre-
sents annual reports regarding evaluation of the visits. These
reports contain a list of training institutions with valid certi¢-
cation and the dates of issue and expiry.
C O N T IN U IN G M ED I C A L E D U C A TI O N
Continuing medical education is both a necessity and an obli-
gation which applies to the medical profession as much as to
any other.The educational process lasts throughout the specia-
list's entire career, beginning with basic undergraduate train-
ing, carrying on through the specialist training and extending
for the remainder of professional life as continuing medical
education [3].
In Norway, the national authorities are responsible for the
continuing medical education, and within each speciality,
practical matters are handled by the specialist committee.The
national authorities keep a register of continuingmedical edu-
cation activities as well as of practicing medical specialists. So
far, a system of credits in infectious diseases has not been
developed. However, all infectious disease specialists are
employed by hospitals with continuing medical education
programs. Furthermore, each specialist is annually provided
by his employer with 2 weeks of study leave with full salary to
participate in meetings/congresses or other continuing medi-
cal education programs at other institutions.The expenses are
partly covered by the hospital and the national authorities.
Finally, nearly all specialists in infectious diseases are involved
in national postgraduate teaching programs, and some present
lectures at national and international meetings. However, con-
tinuingmedical education is currently avoluntary responsibil-
ity.
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